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The Crab Cavity (CC) represent a possible solution for the problem of the reduction of 
the luminosity due to a crossing angle. The CC apply a transversal kick on the beam 
particles that varies with the longitudinal position along the bunch in order to produce 
a head-on collision and increase the geometry luminosity. For that reason the people of 
BE-ABP has been developed studies for the implementacion of the CC in the LHC. Because 
the CC is a superconducting RF cavity is essential to study the failures scenarios and 
the damage that it could be generate to the lattice. So for that reason we set up the 
simulations of these failures of the CC in the nominal LHC. 
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Introduction
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The Long-Range Beam-Beam effect 
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Crossing Angle
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Crab Cavity

 

Crab Cavities (CC’s) can recover the geometric reduction 
of luminosity due to a crossing angle

The transverse kick of a crab cavity can be represented 
as

where 

    denotes the CC voltage of the CC,     the synchronous 
phase, and 
      the crab-RF angular frequency.
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CC  Scheme 
For the LHC-CC failure scenarios we should consider two 
different schemes:

1) Local Crab Cavity (LCC)

2) Global Crab Cavity (GCC)
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  LCC  
 

LCC en el LHC
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  LCC  
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  GCC  

GCC en el LHC



Pto. Vallarta , México  23 de Noviembre del 2010 11

  GCC  
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 Collimation Studies
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 First stage
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 Second stage
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 Third stage
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 Voltage’s ramping
 

Establish “steady-state”
conditions with crab cavity.

Adiabatic 
ramping up turns

Voltage
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A GCC on the LHC

 
The simplest case is a single GCC. To simulate a crab-RF 
failure  we vary the crab-RF voltage and the crab-RF 
phase.

 

                                                            The value of the voltage is

                     V= 9.07 MV
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 Values of the Nominal de LHC
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 Kick’s simulation on the IP



Pto. Vallarta , México  23 de Noviembre del 2010 20

Ramping's simulations
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 Local Loss Map
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 Local Loss Map
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 Local Loss Map
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 Local Loss Map
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CC’s Failures stage
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 Stage
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 simulation set up for changing CC 
voltage and phase

establish “steady-state”
conditions with crab 
cavity
and collimator before 
simulating a crab-cavity 
failure

Turns

Voltage

Adiabatic 
Ramping up

Phase Turns
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Example of initial particle distribution 
used as input for Sixtrack
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 Check of Phase Ramping

A CC phase change steers the beam at the IP as expected
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 Future work….

- Scan the change of the phase.
- Scan the change in the number of turns of the phase 

change.
-The study in an upgrade scenario.
- Implement to the LCC.
- Use the RF signals from KEK’B cavities like input on 

SixTrack.
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